The zinc binding receptor GPR39 interacts with 5-HT1A and GalR1 to form dynamic heteroreceptor complexes with signaling diversity.
GPR39 is a class A G protein-coupled receptor involved in zinc binding and glucose homeostasis regulation, among other physiological processes. GPR39 was originally thought to be the receptor for obestatin peptide but this view has been challenged. However, activation of this receptor by zinc has been clearly established. Recent studies suggest that low GPR39 expression, due to deficient zinc levels, is involved in major depressive disorder. We have previously reported that zinc can alter receptor-receptor interactions and favor specific receptor interactions. In order to unravel the effect of zinc on specific G protein-coupled receptor association processes, we have performed FRET and co-immunopurification studies with GPR39 and 5-HT1A and GalR1 which have been shown to dimerize. Our results suggest that zinc can modulate the formation of specific 5-HT1A-GPR39 and GalR1-5-HT1A-GPR39 heteroreceptor complexes under our experimental conditions. We have analyzed the differences in signaling between the mono-homomeric receptors 5-HT1A, GalR1 and GPR39 and the heteroreceptor complexes between them Our results show that the GPR39-5-HT1A heterocomplex has additive functionalities when compared to the monomeric-homomeric receptors upon receptor activation. In addition, the heterocomplex including also GalR1 shows a different behavior, upon exposure to the same agonists. Furthermore, these processes appear to be regulated by zinc. These findings provide a rationale for the antidepressive effect widely described for zinc because pro-depressive heterocomplexes are predominant at low zinc concentration levels.